The P resen ts received were laid on the table, and th an k s ordered for them .
I t is well know n to those who have endeavoured to obtain, in glass vessels, the very p erfect vacuum s first sought after and obtained by Crookes, and producible by th e m ercurial pum ps, th a t th e operation is m uch assisted by h eatin g th e glass vessels to be exhausted, and even th e tubes of th e pum p, to a high tem perature. The difficulty o f rem oving th e film of a ir an d m oisture adhering to glass tubes is also well know n to m akers of barom eters and therm om eters.
W hen th e S prengel pum p is used fo r producing a vacuum, and w hen a tolerably good vacuum has been produced, so th a t th e baror m etric gauge indicates a presence of one m illim etre or half a m illi m etre of m ercury, th e drops of m ercury falling in the tube of the Sprengel give rise to a loud m etallic ham m ering so u n d ; and they fall w ith such unbroken sharpness th a t those who use this form of pum p are often troubled by th e " fall-tubes " sp littin g longitudinally th ro u g h a len g th of several inches--a phenom enon in itself very rem arkable, considering th e stren g th of th e tubes and the sm allness of th e m ercurial drops. If, w hile th is ham m ering is going on, the glass vessel which is being exhausted an d th e leading tubes of the Sprengel pum p be h eated by passing th e flame of a spirit-lam p o r of a B unsen burner over them , th e ham m ering im m ediately ceases, and on looking closely a t th e fall-tubes it is seen th a t they are carrying down a ir w hich th e h eat has .liberated from the glass walls-of the appa ratu s. T he ordinary barom eter gauge is scarcely sensitive enough to show an increase of pressure, b u t the McLeod gauge readily shows it.
T here i3 an o th er well know n phenom enon connected w ith the con densation of gases and vapours on the surface of glass, viz., the con densation of a w atery film over th e glass of electric apparatus, in v irtu e of which, a t tem peratures considerably above the dew point,
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Condensation o f Gases at the Surface o f Glass.
the glass supports are n o t insulators of electricity. T his film of moisture is rem oved by exposing th e glass stem s to h ea t, or to an a r ti ficially dried atm osphere. Some years ago, a t th e w ish of S ir W illiam Thomson, I endeavoured to w eigh th is film of m oisture, b u t w as absolutely unsuccessful. T he film m u st be of extrem e ten u ity . Professor i Quincke has, however, m ade im p o rta n t researches on th e " distance 1 of capillary action," an d on some of th e properties of these very th in filirfS. H is resu lts are given in tw o papers, " P oggendorff's A nnalen," 108, p. 326, 1859 ; a n d " W iedem ann's A n n alen ," vol. ii, 1877, p. 145. H e finds th eir thickness to be com parable w ith 5 X 10-5 cm. W ith th e view of m easuring th e q u a n tity of gas condensed upon a given surface of glass, I caused to be p re p are d in A u g u st la st a large q u an tity of fine glass thread. Som e of th is was of flint glass rod or cane, w hich was softened in th e blow pipe flame, a n d draw n out on to a wheel. T he rem ain d er was of flint glass tubes, d raw n o u t in a sim ilar way. T he sp u n glass was carefully parcelled u p in paper, and p u t aside till I should be re ad y to use it.
On Ja n u a ry 3rd I p u t a q u a n tity of th e n o n -tu b u lar glass fibre into a glass tu b e 2 cm. in d iam eter and 12 cm. long, a n d attach ed it by a glass sealing to a five-fall G im ingham S p ren g el pum p. T h e pum p, w hich was in excellent order, w as th e n w orked rapidly till I had produced a v ery good vacuum , w hich by th e M cLeod gauge gave me an indication of 0'3 M * pressure. T he p u m p w as th e n le ft fo r about an hour, a n d a t th e end of th a t tim e, passing one m ore b o ttle full of m ercury th ro u g h th e pum p, I ascertain ed th a t th e vacuum h ad not sensibly d eterio rated , th e M cLeod gauge giving id en tically th e same read in g as before. T his exh au stio n w as perform ed w ith o u t th e application of any u n u su al h ea t to th e tu b e co n tain in g th e glass fibres. T he tem p eratu re of th e room w as ab o u t 56° F . I now raised th e m ercury to th e u p p e r level, a n d allow ed i t to flow throug h the pum p, a n d th e drops fell w ith th e w ell-know n loud ham m ering noise. W h ile th is was going on I applied a B unsen b u rn e r to the tube co n taining th e spun glass. In a few seconds th e h am m erin g of the m ercury ceased, an d on applying th e te s t of th e M cLeod gauge the pressure w ith in th e p um p was found to have rise n largely. 1 did not, however, ob tain a m easurem ent w ith the gauge corresponding to the m axim um pressure of th e gas driven off, or to any p artic u la r sta te .
I now proceeded to p um p o u t all th e gas I could, w o rk in g th e pump, an d h e a tin g th e tu b e containing th e glass fibres strongly. T he heating was carried on from tim e to tim e till th e tube, w hich was of G erm an glass, showed signs of softening and of fallin g i n ; an d th e glass fibres were likew ise, some of them , slig h tly softened and bent.
The pum p was worked for over an hour, th e h e a tin g being applied, and th e gas, w hich w as easily seen being ca rrie d down, was collected * 1 M standing for one-millionth, of one atmo.
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was ag ain fa irly good, th o u g h n o t so good as i t was before th e heating com m enced. T he M cLeod g au g e in d icated 1*2 M. I t was seen th at v ery little m o re a ir w as being ca rried down, a n d I did n o t w ish to p u sh th e vacuum fa r th e r th a n , or q u ite so fa r as, th e vacuum which h a d been o b tained before th e lib eratio n by h e a t of th e condensed gas.
T h e collecting tu b e w as now rem oved, a n d th e gas obtained was m easured a n d analysed, so fa r as it w as possible to analyse a q u an tity so sm all.
T he to ta l am o u n t of gas collected w as calculated to be, a t 15° C. a n d a p ressu re of 760 m m ., 0'45 of a cubic centim etre. To th is a small q u a n tity of stro n g solution of caustic p o tash was added, a n d tim e was giv en fo r ab so rp tio n . A sm all q u a n tity of p yrogallic acid was next added, a n d th e fu rth e r ab so rp tio n observed. T he resid u e was so sm all th a t I co u ld do n o th in g fa rth e r.
T h e re s u lt of th e analysis show ed 8*24 p e r cent, of th e w hole to be carbonic acid gas (ab sorbable by cau stic p o tash ). Of w hat rem ained 24*8 p e r cent, w as oxy gen (absorbable b y pyrogallic acid and caustic p o tash m ix ed ). T he resid u e 75*2 p er cent, was, I presum e, m ainly if n o t w holly n itro g en . I o u g h t to re m a rk th a t m y pum p was furnished, as is usual, w ith th e p hosphoric acid d ry in g tube. T he gas, therefore, w h ich I collected was p erfec tly dry, and I have no w ay a t p re sen t of a sc ertain in g how m u ch m o istu re adheres to the spun glass. I n sta tin g th e re su lts of th e analysis I have m ade no correction fo r m oisture in tro d u ce d w ith th e p o tash solution.
I n o rd e r to m ake a n estim ate of th e am o u n t of surface exposed by th e sp u n glass, I m easured, w ith a screw m icro m eter gauge, th e diam e ters of 200 of th e fine glass fibres ta k e n a t random . I found them , as I exp ected from th e care w ith w hich th e y h a d been prepared, fairly uniform , a n d th e av erage d iam eter w as 7*06 h u n d re d th s of a m illi m etre. W e ig h in g also th e 200, an d th e n th e w hole q u an tity , I found th e w hole n u m b er of th e fibres to be 6370. T he average len g th was 10*25 cm. T he su rface w as th u s 1448 sq. cm., or equal to th a t of a sq u are 38 cm. in th e edge.
I am p re p a rin g fo r fu r th e r ex p erim en ts on th is subject, and hope soon to be able to a d d to it observations on th e am o u n t an d on th e electric c o n d u c tiv ity o f th e film of m o istu re condensed upon th e s u r face of glass.
Additional Note. Received February 12.
S ince th e w ritin g of m y fo rm e r com m unication on th is subject, I h av e m ade some f u r th e r experim ents on it, and I beg leave to give an acco u n t of th e re su lts of one of these experim ents. 1885.] Underground T e m, fyc.
H aving filled a fresh, tube w ith fresh spun glass, I carefully exhausted w ith th e S prengel pum p on Ja n u a ry 24th, an d th e exhaustion was k e p t u p till F eb ru ary 5th, th a t is, fo r tw elve days. D uring th is tim e I freq u en tly tested w ith th e M cLeod gauge. A v ery i slight increase of p ressure w as found d uring th a t in te rv a l; b u t it was iso slight th a t I am n o t able to say th a t i t w as g re a te r th a n th a t < which is observed a t all tim es, even w ith th e S prengel pum p in excellent order, w hen a vacuum is m ain tain ed for several days.
On F eb ru a ry 5th, I passed th re e or fo u r bottlesful of m ercury through th e pum p, an d had a vacuum of ab o u t 0*5 M as show n by the McLeod gauge. I th e n applied heat, an d had in sta n tly an ab u n dance of gas given off from th e sp u n glass. T his w as collected as before, and analysed.
The nu m b er of glass fibres w as 15,500, giving an estim ated surface area of 3527 sq. centim s. The am o u n t of gas given off was 0'41 c .c .; which is considerably less in p ro p o rtio n th a n in m y first experim ent.
Of th is gas it was found th a t 78'6 p er cent, w as carbonic acid gas (absorbable b y caustic p o tash). Of th e re m a in d er 10'5 p er cent, was oxygen (absorbed by pyrogallic acid and potash) ; w hile 89'5 p er cent, was left u n a b so rb e d ; an d m ay be supposed to be m ainly nitrogen.
The very large proportion of carbonic acid gas is rem arkable, and it is difficult to account for, unless we m ay suppose th a t it was taken up by th e glass in la rg e q u an tity d u rin g th e operations of draw ing o u t the glass in to fibres, and enclosing it in th e con tain in g tube-operations d u rin g w hich th e re was, in these p re lim in ary experi ments, an ab u n d an t supply from th e blow pipe flames.
II. " On Underground Temperatures, with Observations on the Conductivity of Rocks, on the Thermal Effects of Satura tion and Imbibition, and on a special Source of Heat in Mountain Ranges." By J oseph P restwich, M.A., F.R.S., Professor of Geology in the University of Oxford. Received January 24, 1885.
(A b stra ct.)
The au th o r rem ark s on th e difference of opinion betw een p h y si cists and geologists resp ecting th e probable th ick n ess of th e o u ter crust of th e ea rth -the form er, on th e stre n g th of its g re a t rig id ity and th e absence of tides, contending fo r a m axim um thickness and com parative solidity of th e whole m a s s ; w hile th e latter, in general, on th e evidence of volcanic action, th e crum pling and folding of th e strata in m ountain ranges, its general flexibility down to th e m ost
